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a second panel, the first panel is a touch display panel, the
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and configured to control a touch stage of the first panel to
be arranged within a spacing stage of the second panel, the
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outputting, by a first driving control sub-circuitry, a touch
indication signal in accordance with a touch state of a first
panel

receiving, by a control sub-circuitry, the touch indication
signal, providing, by the control sub-circuitry, a driving stop
control signal to a second driving control sub-circuitry when
the touch indication signal indicates the first panel to enter
the touch stage, and providing, by the control sub-circuitry,
a driving control signal to the second driving control sub-
circuitry when the touch indication signal indicates the first
panel to enter a display stage
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driving stop control signal, recording a serial number N of a last
scanned gate line in the second panel before the driving stop
control signal is received, and controlling, by the second
driving control sub-circuitry, to continue scanning from an
(N+1)™ gate line in the second panel in response to the driving
control signal
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time period, and a frame end time of the image display time
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Fig. 11
outputting, by a first driving control sub-circuitry, a touch S1
indication signal in accordance with a touch state of a first

panel

!

receiving, by a control sub-circuitry, the touch indication
signal, providing, by the control sub-circuitry, a driving stop
control signal to a second driving control sub-circuitry when
the touch indication signal indicates the first panel to enter
the touch stage, and providing, by the control sub-circuitry,
a driving control signal to the second driving control sub-
circuitry when the touch indication signal indicates the first
panel to enter a display stage

v

controlling, by the second driving control sub-circuitry, to stop
scanning all the gate lines in the second panel in response to the
driving stop control signal, recording a serial number N of a last
scanned gate line in the second panel before the driving stop ,,—\SJ?’
control signal is received, and controlling, by the second
driving control sub-circuitry, to continue scanning from an
(N+1)™ gate line in the second panel in response to the driving
control signal

Fig. 12
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DRIVING CONTROL MODULE, DRIVING
CONTROL METHOD, DOUBLE-LAYER
PANEL, AND DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

The present application is a U.S. National Phase of
International  Application No. PCT/CN2021/112229,
entitled “DRIVE CONTROL MODULE, DRIVE CON-
TROL METHOD, DUAL-LAYER PANEL, AND DIS-
PLAY DEVICE”, and filed on Aug. 12, 2021. International
Application No. PCT/CN2021/112229 claims priority to
Chinese Patent Application No. 202010974951.4 filed on
Sep. 16, 2020. The entire contents of the above-listed
applications are hereby incorporated by reference for all
purposes.

TECHNICAL FIELD

The present disclosure relates to the field of touch display
technology, in particular to a driving control module, a
driving control method, a double-layer panel, and a display
device.

BACKGROUND

In a conventional double-layer panel, a first panel is a
touch display panel, and a second panel is a display panel.
As shown in FIG. 1, the first panel 71 and the second panel
72 are bonded to each other through an adhesive. The first
panel 71 and the second panel 72 are close to each other, so
a capacitor is formed between the first panel 71 and the
second panel 72. When a voltage applied to the second panel
72 changes, a voltage applied to the first panel also changes
due to capacitance coupling. When the voltages applied to
the second panel 72 changes differently in different regions,
different capacitance coupling occurs for the first panel 71 in
different regions. A touch detection principle of the first
panel 71 is to obtain touch coordinates through detecting the
change in the voltage. The touch accuracy of the first panel
71 is greatly affected by the second panel 72 during the
touch detection, and even malfunction may occur for the first
panel 71.

SUMMARY

In one aspect, the present disclosure provides in some
embodiments a driving control module for a double-layer
panel, the double-layer panel including a first panel and a
second panel, the first panel being a touch display panel, the
second panel being a display panel, and the driving control
module including a control circuitry. The control circuitry is
electrically coupled to the first panel and the second panel,
and configured to control a touch stage of the first panel to
be arranged within a spacing stage of the second panel, the
first panel is configured to perform touch detection in the
touch stage, and the spacing stage includes at least one of a
scanning blank stage, a frame start time of an image display
time period, and a frame end time of the image display time
period.

In a possible embodiment of the present disclosure, the
spacing stage includes the scanning blank stage, the scan-
ning blank stage includes an inter-frame blank time period,
and the control circuitry is configured to control the first
panel to perform the touch detection in the touch stage in an
inter-frame blank time period of the first panel and control
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the inter-frame blank time period of the first panel to at least
partially overlap the inter-frame blank time period of the
second panel.

In a possible embodiment of the present disclosure, the
control circuitry is configured to control a refresh rate of the
first panel to be the same as a refresh rate of the second
panel, and control frame synchronization between the first
panel and the second panel.

In a possible embodiment of the present disclosure, the
control circuitry is specifically configured to control the
inter-frame blank time period of the first panel to coincide
with the inter-frame blank time period of the second panel,
so as to enable the touch stage of the first panel to be
arranged within the inter-frame blank time period of the
second panel.

In a possible embodiment of the present disclosure, the
control circuitry is specifically configured to control a time
interval between a scanning start time of the first panel and
a scanning start time of the second panel to be less than or
equal to a first error time, and the spacing stage includes the
frame start time of the image display time period or the
frame end time of the image display time period.

In a possible embodiment of the present disclosure, a ratio
of'the first error time to the image display time period is less
than or equal to 0.05.

In a possible embodiment of the present disclosure, a ratio
of a duration of the touch stage to a duration of the
inter-frame blank time period is greater than or equal to 0.2
and less than or equal to 0.6, the touch stage is arranged
within the inter-frame blank time period of the first panel,
and a ratio of a time difference between a start time of the
touch stage and a start time of the inter-frame blank time
period to the duration of the inter-frame blank time period is
less than or equal to 0.4.

In a possible embodiment of the present disclosure, the
control circuitry is specifically configured to control the
second panel to stop display driving when the first panel
performs the touch detection.

In a possible embodiment of the present disclosure, the
control circuitry is further configured to control the second
panel to continue displaying a current image when the first
panel performs the touch detection and control to continue
scanning the second panel from a gate line to be scanned in
the second panel when the first panel enters a display stage,
and the gate line to be scanned is a gate line next to a last
scanned gate line in the second panel before the first panel
performs the touch detection.

In a possible embodiment of the present disclosure, the
control circuitry includes a first driving control sub-circuitry,
a control sub-circuitry and a second driving control sub-
circuitry. The first driving control sub-circuitry is electrically
coupled to the first panel and configured to output a touch
indication signal in accordance with a touch state of the first
panel. The control sub-circuitry is electrically coupled to the
first driving control sub-circuitry and the second driving
control sub-circuitry, and configured to receive the touch
indication signal, provide a driving stop control signal to the
second driving control sub-circuitry when the touch indica-
tion signal indicates the first panel to enter the touch stage,
and provide a driving control signal to the second driving
control sub-circuitry when the touch indication signal indi-
cates the first panel to enter the display stage. The second
driving control sub-circuitry is electrically coupled to the
second panel, and configured to control to stop scanning all
gate lines in the second panel in response to the received
driving stop control signal, record a serial number N of the
last scanned gate line in the second panel before the recep-
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tion of the driving stop control signal, and control to
continue scanning from an (N+1)” gate line in the second
panel in response to the driving control signal, where N is a
positive integer.

In a possible embodiment of the present disclosure, the
second driving control sub-circuitry is specifically config-
ured to, in response to the driving stop control signal, control
to provide a first voltage signal to all the gate lines in the
second panel to control to stop scanning all the gate lines,
and control to stop providing a data voltage to all data lines
in the second panel.

In a possible embodiment of the present disclosure, the
first voltage signal is a direct current voltage signal.

In a possible embodiment of the present disclosure, the
second driving control sub-circuitry is specifically config-
ured to, in response to the driving stop control signal, control
to provide a predetermined gate driving signal to all the gate
lines in the second panel, and control to provide a prede-
termined voltage signal to all data lines in the second panel,
the predetermined gate driving signal is a signal generated
through superposing a second voltage signal on the touch
driving signal, the predetermined voltage signal is a signal
generated through superposing a third voltage signal on the
touch driving signal, and the touch driving signal is a signal
on a touch driving line in the first panel when the first panel
is in the touch state.

In a possible embodiment of the present disclosure, the
second voltage signal and the third voltage signal are direct
current voltage signals.

In a possible embodiment of the present disclosure, the
first driving control sub-circuitry is specifically configured
to continuously detect the touch state of the first panel after
the first panel has been started.

In a possible embodiment of the present disclosure, the
control circuitry is further configured to control the first
panel to be started and control the second panel to be started
after the first panel has been started when the double-layer
panel is started.

In another aspect, the present disclosure provides in some
embodiments a driving control method for the above-men-
tioned driving control module, including controlling, by the
control circuitry, the touch stage of the first panel to be
arranged within the spacing stage of the second panel. The
spacing stage includes at least one of the scanning blank
stage, the frame start time of the image display time period,
and the frame end time of the image display time period.

In a possible embodiment of the present disclosure, the
spacing stage includes the scanning blank stage, the scan-
ning blank stage includes the inter-frame blank time period,
and the driving control method further includes controlling,
by the control circuitry, the first panel to perform the touch
detection in the touch stage in the inter-frame blank time
period of the first panel, and controlling the inter-frame
blank time period of the first panel to at least partially
overlap the inter-frame blank time period of the second
panel.

In a possible embodiment of the present disclosure, the
driving control method further includes controlling, by the
control circuitry, the refresh rate of the first panel to be the
same as the refresh rate of the second panel, and controlling
the frame synchronization between the first panel and the
second panel.

In a possible embodiment of the present disclosure, the
driving control method further includes controlling, by the
control circuitry, the second panel to stop display driving
when the first panel performs the touch detection.
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In a possible embodiment of the present disclosure, the
driving control method further includes controlling, by the
control circuitry, the second panel to continue displaying a
current image when the first panel performs the touch
detection and controlling, by the control circuitry, to con-
tinue scanning the second panel from a gate line to be
scanned in the second panel when the first panel enters a
display stage, and the gate line to be scanned is a gate line
after a last scanned gate line in the second panel before the
first panel performs the touch detection.

In yet another aspect, the present disclosure provides in
some embodiments a double-layer panel including the
above-mentioned driving control module.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view showing a conventional
double-layer panel;

FIG. 2 is a schematic view showing a driving control
module according to one embodiment of the present disclo-
sure;

FIG. 3 is a sequence diagram of an inter-frame blank time
period B2 of a first panel, an inter-frame blank time period
B1 of a second panel, and a touch stage T0 of the first panel
according to one embodiment of the present disclosure;

FIG. 4 is another sequence diagram of the inter-frame
blank time period B2 of the first panel, the inter-frame blank
time period B1 of the second panel, and the touch stage T0
of'the first panel according to one embodiment of the present
disclosure;

FIG. 5 is yet another sequence diagram of the inter-frame
blank time period B2 of the first panel, the inter-frame blank
time period B1 of the second panel, and the touch stage T0
of'the first panel according to one embodiment of the present
disclosure;

FIG. 6 is still yet another sequence diagram of the
inter-frame blank time period B2 of the first panel, the
inter-frame blank time period B1 of the second panel, and
the touch stage TO of the first panel according to one
embodiment of the present disclosure;

FIG. 7 is still yet another sequence diagram of the
inter-frame blank time period B2 of the first panel, the
inter-frame blank time period B1 of the second panel, and
the touch stage TO of the first panel according to one
embodiment of the present disclosure;

FIG. 8 is a waveform diagram showing gate driving
signals on gate lines and voltage signals on data lines during
the touch period T0, before the touch period T0, and after the
touch period T0 according to one embodiment of the present
disclosure;

FIG. 9 is a schematic view showing a control circuitry in
the driving control module according to one embodiment of
the present disclosure;

FIG. 10 is a schematic view showing synchronous change
in a touch driving signal TP on a touch driving line in the
first panel, a gate driving signal on a gate line in the second
panel, and a voltage signal on a data line in the second panel
in the touch stage T0;

FIG. 11 is a waveform diagram showing the gate driving
signals on the gate lines when the touch stage T0 is arranged
between display time of two frames of images;

FIG. 12 is a flow chart of a driving control method
according to one embodiment of the present disclosure; and

FIG. 13 is a schematic view showing a double-layer panel
according to one embodiment of the present disclosure.

DETAILED DESCRIPTION

In order to make the objects, the technical solutions and
the advantages of the present disclosure more apparent, the
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present disclosure will be described hereinafter in a clear
and complete manner in conjunction with the drawings and
embodiments. Obviously, the following embodiments
merely relate to a part of, rather than all of, the embodiments
of the present disclosure, and based on these embodiments,
a person skilled in the art may, without any creative effort,
obtain the other embodiments, which also fall within the
scope of the present disclosure.

All transistors adopted in the embodiments of the present
disclosure may be triodes, thin film transistors (TFT), field
effect transistors (FETs) or any other elements having an
identical characteristic. In order to differentiate two elec-
trodes other than a control electrode from each other, one of
the two electrodes is called as first electrode and the other is
called as second electrode.

In actual use, when the transistor is a triode, the control
electrode may be a base, the first electrode may be a
collector and the second electrode may be an emitter, or the
control electrode may be a base, the first electrode may be
an emitter and the second electrode may be a collector.

In actual use, when the transistor is a TFT or FET, the
control electrode may be a gate electrode, the first electrode
may be a drain electrode and the second electrode may be a
source electrode, or the control electrode may be a gate
electrode, the first electrode may be a source electrode and
the second electrode may be a drain electrode.

The present disclosure provides in some embodiments a
driving control module for a double-layer panel. The double-
layer panel includes a first panel and a second panel, the first
panel is a touch display panel, and the second panel is a
display panel. As shown in FIG. 2, the driving control
module includes a control circuitry 20, the control circuitry
20 is electrically coupled to the first panel 71 and the second
panel 72, and configured to control a touch stage of the first
panel to be arranged within a spacing stage of the second
panel, the first panel is configured to perform touch detection
in the touch stage, and the spacing stage includes at least one
of'a scanning blank stage, a frame start time of image display
time period, and a frame end time of the image display time
period.

In the embodiments of the present disclosure, the scan-
ning blank stage includes an inter-frame blank time period
and an intra-frame blank time period. The inter-frame blank
time period refers to a blank time period between display
time periods of two images. The intra-frame blank time
period refers to a blank time period between two adjacent
display stages when at least two display stages are arranged
within the image display time period. The second panel does
not perform display driving during the inter-frame blank
time period and the intra-frame blank time period.

In the embodiments of the present disclosure, the frame
start time of the image display time period refers to a time
where first M gate lines are enabled in the image display
time period, where M is a positive integer. The frame end
time of the image display time period refers to a time where
last M gate lines are enabled in the image display time
period.

In the embodiments of the present disclosure, a ratio of
the time where the M gate lines are enabled to the image
display time period is, but not limited to, less than or equal
to 0.05.

According to the embodiments of the present disclosure,
the driving control module controls the touch stage of the
first panel to be arranged within the spacing stage of the
second panel, so that when the first panel 71 performs the
touch detection, the second panel 72 stops display driving,
s0 as to prevent the second panel 72 from adversely affecting
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the touch detection accuracy of the first panel 71 due to the
capacitance. Alternatively, the control circuitry controls the
second panel 72 to be about to end the display driving when
the first panel 71 starts to perform the touch detection.
Alternatively, the control circuitry controls the second panel
72 to just start the display driving when the first panel 71
ends the touch detection, i.e., the touch stage at least
partially coincides with the frame start time of the second
panel 72 or the frame end time of the second panel 72, so as
to prevent the second panel 72 from adversely affecting the
touch detection accuracy of the first panel 71 due to the
capacitance.

In the embodiments of the present disclosure, the first
panel 71 and the second panel 72 are attached to each other
to form the double-layer panel (BD Cell). The first panel 71
and the second panel 72 are close to each other, so a
capacitor is formed between the first panel 71 and the second
panel 72. When a voltage applied to the second panel 72
changes, a voltage applied to the first panel also changes due
to the capacitance coupling. A touch detection principle of
the first panel 71 is to detect the change in the voltage to
obtain the change in a capacitance value, and then to obtain
touch coordinates. The accuracy of the touch detection will
be greatly affected by the second panel 72 during the
detection, and even touch malfunction may occur. Based on
this, during the operation of the driving control module in
the embodiments of the present disclosure, when the first
panel 71 performs the touch detection, the control circuitry
20 controls the second panel 72 to stop the display driving,
or controls the second panel 72 to just start the display
driving or to be about to end the display driving, so as to
enable the second panel 72 not to perform a gate scanning
operation or a source scanning operation or enable the
second panel 72 to be in the frame start time or the frame end
time when the first panel 71 performs the touch detection,
thereby to prevent or improve the influence of the second
panel 72 on the touch detection accuracy of the first panel 71
due to the capacitance.

In the embodiments of the present disclosure, the first
panel may be, but not limited to, a Touch and Display Driver
Integration (TDDI) panel. The TDDI panel is a self-capaci-
tive touch display panel, and a common electrode also serves
as a touch electrode.

In the embodiments of the present disclosure, the spacing
stage includes the scanning blank stage, the scanning blank
stage includes an inter-frame blank time period, and the
control circuitry is configured to control the first panel to
perform the touch detection in the touch stage in an inter-
frame blank time period of the first panel and control the
inter-frame blank time period of the first panel to at least
partially overlap the inter-frame blank time period of the
second panel.

During the implementation, the first panel performs the
touch detection in the touch stage in the inter-frame blank
time period, and the inter-frame blank time period of the first
panel at least partially overlaps the inter-frame blank time
period of the second panel, i.e., the inter-frame blank time
period of the first panel coincides with the inter-frame blank
time period of the second panel, or a time interval between
the time periods is short.

In the embodiments of the present disclosure, a refresh
rate of the first panel, a touch frequency of the first panel,
and a refresh rate of the second panel may be equal to each
other, e.g., it may be, but not limited to, 60 Hz.

In the embodiments of the present disclosure, the refresh
rate of the first panel may not be equal to the refresh rate of
the second panel, and the touch frequency of the first panel
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may be equal to the refresh rate of the second panel. For
example, the refresh rate of the first panel may be 120 Hz,
the refresh rate of the second panel may be 60 Hz, and the
touch frequency of the first panel may also be 60 Hz, so as
to control the first panel to perform the touch detection in the
inter-frame blank time period of the second panel.

In a possible embodiment of the present disclosure, the
control circuitry is configured to control the refresh rate of
the first panel to be the same as the refresh rate of the second
panel, and control frame synchronization between the first
panel and the second panel, so as to enable the touch stage
of the first panel to at least partially overlap the inter-frame
blank time period of the second panel or provide a short time
interval between the touch stage and the inter-frame blank
time period of the second panel.

For example, the refresh rate of the first panel and the
refresh rate of the second panel may both be, but not limited
to, 60 Hz, and the touch frequency of the first panel may be,
but not limited to, 60 Hz.

In the embodiments of the present disclosure, for the
frame synchronization between the first panel and the sec-
ond panel, the inter-frame blank time period of the first panel
coincides with, but not limited to, the inter-frame blank time
period of the second panel, or the time interval between the
inter-frame blank time period of the first panel and the
inter-frame blank time period of the second panel is, but not
limited to, less than a predetermined time.

During the implementation, a ratio of the predetermined
time to the image display time period may be, but not limited
to, less than or equal to 0.05.

In a possible embodiment of the present disclosure, the
control circuitry is specifically configured to control the
inter-frame blank time period of the first panel to coincide
with the inter-frame blank time period of the second panel,
so as to enable the touch stage of the first panel to be
arranged within the inter-frame blank time period of the
second panel, and control the second panel to stop the
display driving when the first panel performs the touch
detection, thereby to prevent the second panel from
adversely affecting the touch detection accuracy of the first
panel due to the capacitance.

In another possible embodiment of the present disclosure,
the spacing stage includes the frame start time of the image
display time period or the frame end time of the image
display time period. The control circuitry is specifically
configured to control the time interval between the scanning
start time of the first panel and the scanning start time of the
second panel to be less than or equal to a first error time.

In the embodiments of the present disclosure, a ratio of
the first error time to the image display time period is, but
not limited to, less than or equal to 0.05.

In the embodiments of the present disclosure, the scan-
ning start time is, but not limited to, a start time of the image
display time period.

During the implementation, a ratio of a duration of the
touch stage to a duration of the inter-frame blank time period
is greater than or equal to 0.2 and less than or equal to 0.6.
The touch stage is arranged within the inter-frame blank
time period of the first panel, and a ratio of a time difference
between a start time of the touch stage and a start time of the
inter-frame blank time period to the duration of the inter-
frame blank time period is less than or equal to 0.4.

As shown in FIG. 3, when the refresh rate of the first panel
is the same as the refresh rate of the second panel and the
inter-frame blank time period B2 of the first panel coincides
with the inter-frame blank time period B1 of the second
panel, the touch stage T0 of the first panel is arranged within
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the inter-frame blank time period B2 of the first panel, and
the touch stage TO of the first panel is arranged within the
inter-frame blank time period B1 of the second panel.

As shown in FIG. 4, the refresh rate of the first panel is
the same as the refresh rate of the second panel (e.g., both
of' the refresh rates may be 60 Hz), the touch stage T0 of the
first panel is arranged within the inter-frame blank time
period B2 of the first panel. The time interval between the
inter-frame blank time period B2 of the first panel and the
inter-frame blank time period B1 of the second panel may be
592 ps (i.e., Bl is 592 ps later that B2), and T0 is arranged
within the frame end time F21 of the second panel.

During the implementation, the time interval between B2
and B1 may refer to a time interval between the start time of
B2 and the start time of B1.

As shown in FIG. 5, the refresh rate of the first panel is
the same as the refresh rate of the second panel (e.g., both
of' the refresh rates may be 60 Hz), the touch stage T0 of the
first panel is arranged within the inter-frame blank time
period B2 of the first panel. The inter-frame blank time
period B2 of the first panel and the inter-frame blank time
period Bl of the second panel may be spaced from each
other by a certain time (B1 is later than B2 by a certain time),
a part of TO is arranged within the frame end time F21 of the
second panel, and the other part of T0 is arranged within the
inter-frame blank time period B1 of the first panel.

As shown in FIG. 6, the refresh rate of the first panel is
the same as the refresh rate of the second panel (e.g., both
of' the refresh rates may be 60 Hz), the touch stage T0 of the
first panel is arranged within the inter-frame blank time
period B2 of the first panel. The inter-frame blank time
period B2 of the first panel and the inter-frame blank time
period Bl of the second panel may be spaced from each
other by a certain time (B2 is later than B1 by a certain time),
and TO is arranged within the frame start time F22 of the
second panel.

As shown in FIG. 7, the refresh rate of the first panel is
the same as the refresh rate of the second panel (e.g., both
of' the refresh rates may be 60 Hz), the touch stage T0 of the
first panel is arranged within the inter-frame blank time
period B2 of the first panel. The inter-frame blank time
period B2 of the first panel and the inter-frame blank time
period Bl of the second panel may be spaced from each
other by a certain time (B2 is later than B1 by a certain time),
a part of TO is arranged within the frame end time F22 of the
second panel, and the other part of T0 is arranged within the
inter-frame blank time period B1 of the first panel.

As shown in FIG. 3 to FIG. 7, F1 represents a first image
display time period of the second panel, F2 represents a
second image display time period of the second panel, B1
represents the inter-frame blank time period of the second
panel between F1 and F2, and in the inter-frame blank time
period B1, all the gate lines in the second panel may be
disabled. When the touch stage T0 of the first panel is
arranged within the inter-frame blank time period B1, a
second driving control circuitry controls to sequentially
provide corresponding gate driving signals to the plurality of
gate lines in the second panel after the touch stage T0 has
been ended and F2 has been started.

As shown in FIG. 3 to FIG. 7, F11 represents a first image
display time period of the first panel, F12 represents a
second image display time period of the first panel, and B2
represents the inter-frame blank time period of the first panel
between F11 and F12.

In FIG. 3 to FIG. 7, G1 represents a first gate line in the
second panel, G2 represents a second gate line in the second
panel, GN represents an N gate line in the second panel,
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GN+1 represents an (N+1)” gate line in the second panel,
GP represents a P gate line in the second panel, where P is
greater than N+1 and P is a positive integer, and the second
panel includes P gate lines.

In FIG. 3 to FIG. 7, G11 represents a first gate line in the
first panel, G12 represents a second gate line in the first
panel, GIN represents an N gate line in the first panel,
G1IN+1 represents an (N+1)” gate line in the first panel,
G1R represents an R” gate line in the first panel, where R is
greater than N+1 and R is a positive integer, and the first
panel includes R gate lines.

In a possible embodiment of the present disclosure, the
control circuitry is configured to control the second 72 panel
to stop display driving when the first panel 71 performs the
touch detection.

In the embodiments of the present disclosure, the driving
control module controls the second panel 72 to stop the
display driving when the first panel 71 performs the touch
detection. In this way, it is able to prevent the second panel
72 from adversely affecting the touch detection accuracy of
the first panel 71 due to the capacitance.

During the operation of the driving control module in the
embodiments of the present disclosure, when the first panel
71 performs the touch detection, the control circuitry 20
controls the second panel 72 to stop the display driving, so
that the second panel 72 pauses the gate scanning operation
and the source scanning operation. In this way, the second
panel 72 does not perform any gate scanning operation or
source scanning operation when the first panel 71 performs
the touch detection, so it is able to prevent the second panel
72 from adversely affecting the touch detection accuracy of
the first panel 71 due to the capacitance.

During the implementation, the control circuitry 20 is
further configured to control the second panel 72 to continue
displaying a current image when the first panel 71 performs
the touch detection and control to continue scanning the
second panel 72 from a gate line to be scanned in the second
panel when the first panel 71 enters a display stage. The gate
line to be scanned is a gate line after a last scanned gate line
in the second panel 72 before the first panel 71 performs the
touch detection.

When the first panel 71 performs the touch detection, the
second panel 72 continues to display the current image, and
when the first panel 71 enters the display stage from a touch
detection state, the control circuitry 20 controls the second
panel 72 to continue performing display driving and controls
to continue performing gate driving scanning from the gate
line to be scanned in the second panel 72, so as to improve
a display effect of the second panel 72.

In the embodiments of the present disclosure, when the
last scanned gate line is a last gate line in the second panel
72, the gate line to be scanned is the first gate line in the
second panel 72; and when the last scanned gate line is the
N” gate line in the second panel 72, the gate line to be
scanned is the N+17 gate line in the second panel 72, where
N is a positive integer.

In a possible embodiment of the present disclosure, the
control circuitry 20 is configured to control the first panel 71
to perform the touch detection in an inter-frame blank time
period between display time periods of two images.

In the embodiments of the present disclosure, in the
inter-frame blank time period, the control circuitry 20 con-
trols the first panel 71 to perform touch detection and
controls the second panel 72 to stop display driving, so as to
prevent the second panel 72 from adversely affecting the
touch detection accuracy of the first panel 71.
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During the implementation, the control circuitry 20 is
configured to control the first panel 71 and the second panel
72 to be in the inter-frame blank time period at the same
time, so that the second panel 72 does not perform any
display driving operation in the inter-frame blank time
period. At this time, the first panel 71 may be controlled by
the control circuitry 20 to perform the touch detection in the
inter-frame blank time period. In this way, it is able to
improve the touch detection accuracy of the first panel 71
without affecting the display effect of the second panel 72
even if a driving Integrated Circuit (IC) has no display
maintenance function.

As shown in FIG. 8, F1 represents a first image display
time period of the second panel, F2 represents a second
image display time period of the second panel, B1 represents
the inter-frame blank time period of the second panel
between F1 and F2, and in the inter-frame blank time period
B1, all the gate lines in the second panel may be disabled.
When the touch stage T0 of the first panel is arranged within
the inter-frame blank time period B1, a second driving
control circuitry controls to sequentially provide corre-
sponding gate driving signals to the plurality of gate lines in
the second panel after the touch stage T0 has been ended and
the F2 has been started.

In FIG. 8, G1 represents a first gate line in the second
panel, G2 represents a second gate line in the second panel,
GN represents an N? gate line in the second panel, GN+1
represents an (N+1)” gate line in the second panel, GP
represents a P” gate line in the second panel, where P is
greater than N+1 and P is a positive integer, and the second
panel includes P gate lines.

As shown in FIG. 9, the control circuitry includes a first
driving control sub-circuitry 11, a control sub-circuitry 12
and a second driving control sub-circuitry 13. The first
driving control sub-circuitry 11 is electrically coupled to the
first panel 71, and configured to output a touch indication
signal in accordance with a touch state of the first panel 71.
The control sub-circuitry 12 is electrically coupled to the
first driving control sub-circuitry 11 and the second driving
control sub-circuitry 13, and configured to receive the touch
indication signal, provide a driving stop control signal to the
second driving control sub-circuitry 13 when the touch
indication signal indicates the first panel 71 to enter the
touch stage, and provide a driving control signal to the
second driving control sub-circuitry 13 when the touch
indication signal indicates the first panel 71 to enter the
display stage. The second driving control sub-circuitry 13 is
electrically coupled to the second panel 72, and configured
to receive the driving stop control signal and the driving
control signal, control to stop scanning all the gate lines in
the second panel 72 in response to the driving stop control
signal, and record a serial number N of the last scanned gate
line in the second panel before the reception of the driving
stop control signal, and control to continue scanning from an
(N+1)” gate line in the second panel in response to the
driving control signal, where N is a positive integer.

In FIG. 9, the spacing stage may include, but not limited
to, the scanning blank stage, and the scanning blank stage
may be, but not limited to, the intra-frame blank time period.

During the operation of the driving control module in the
embodiments of the present disclosure, the first driving
control sub-circuitry 11 outputs the touch indication signal
in accordance with the touch state, and the control sub-
circuitry 12 provides the driving stop control signal or the
driving control signal to the second driving control sub-
circuitry 13 in accordance with the touch indication signal.
The second driving control sub-circuitry 13 receives the
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driving stop control signal or the driving control signal, the
second driving control sub-circuitry 13 controls all the gate
lines in the second panel 72 to be disabled and records the
serial number N in response to the driving stop control
signal, and the second driving sub-circuitry 13 controls to
continue scanning from the (N+1)* gate line in the second
panel 72 in response to the driving control signal. According
to the driving control module in the embodiments of the
present disclosure, it is able to reduce the influence of the
second panel on the touch accuracy of the first panel.

During the operation of the driving control module in the
embodiments of the present disclosure, when the second
driving control sub-circuitry 13 receives the driving stop
control signal, the second driving control sub-circuitry con-
trols all the gate lines in the second panel 72 to be disabled,
and the second panel 72 pauses the gate scanning operation
and the source scanning operation. In this way, it is able to
prevent the second panel 72 from performing any gate
scanning operation or source scanning operation when the
first panel 71 performs the touch detection, thereby to
prevent the second panel 72 from adversely affecting touch
detection accuracy of the first panel 71 due to the capaci-
tance.

In the embodiments of the present disclosure, a display
maintenance function is added to a driving IC of the second
panel, so as to, when the first panel performs the touch
detection, enable the second panel to pause the gate scanning
operation and the source scanning operation. In addition,
when the first panel stops the touch detection, the second
panel is controlled to continue performing the display driv-
ing, i.e., to perform the gate scanning operation and the
source scanning operation from the gate line to be scanned
in the second panel.

During the implementation, the first driving control sub-
circuitry 11 is configured to continuously detect the touch
state of the first panel 71 after the first panel 71 has been
started.

In actual use, after the first panel 71 has been started, the
first driving control sub-circuitry 11 may continuously detect
the touch state of the first panel, so as to control gate line
scanning operation of the second panel 72 in real time in
accordance with the touch state, thereby to improve the
touch detection accuracy of the first panel.

In the embodiments of the present disclosure, the second
driving control sub-circuitry is specifically configured to
provide a first voltage signal to all the gate lines in the
second panel in response to the driving stop control signal,
s0 as to control all the gate lines to be disabled and control
to stop providing data voltage to all data lines in the second
panel.

In actual use, after the second driving control sub-cir-
cuitry has received the driving stop control signal, the first
voltage signal is provided to the gate lines in the second
panel, and the data voltage is stopped from providing to all
the data lines in the second panel, so as to reduce the
influence on the touch detection operation of the first panel.

During the implementation, the first voltage signal may be
a direct current voltage signal. When the first voltage signal
provided to the gate lines in the second panel is a direct
current voltage signal, it is able to prevent the occurrence of
any voltage fluctuation, thereby to prevent the touch detec-
tion operation of the first panel from being adversely
affected.

As shown in FIG. 10, T0 represents the touch stage (i.e.,
the touch stage is a time period during which the first panel
performs the touch detection). Before T0, the N gate line
GN in the second panel is enabled (i.e., GN outputs a high
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voltage, and a transistor in a pixel circuitry in the second
panel, a gate electrode of which is electrically coupled to the
gate line, is an n-type transistor). In the touch stage T0, all
the gate lines in the second panel are disabled (i.e., all the
gate lines output a low voltage), and a data line DO in the
second panel does not provide any data voltage. After the
touch stage T0 has been finished, the scanning operation is
started from the (N+1)* gate line GN+1 of the second panel.

In FIG. 10, GN+1 represents the (N+1)” gate line in the
second panel, and GM represents an M” gate line in the
second panel, where M is a positive integer and is greater
than N+1.

In the embodiments of the present disclosure, the second
driving control sub-circuitry is specifically configured to, in
response to the driving stop control signal, control to provide
apredetermined gate driving signal to all the gate lines in the
second panel, and control to provide a predetermined volt-
age signal to all data lines in the second panel. The prede-
termined gate driving signal is a signal generated through
superposing a second voltage signal on the touch driving
signal, the predetermined voltage signal is a signal generated
through superposing a third voltage signal on the touch
driving signal, and the touch driving signal is a signal on a
touch driving line in the first panel when the first panel is in
the touch state.

In a possible embodiment of the present disclosure, when
the driving stop control signal has been received (i.e., when
the first panel is in the touch stage), the gate driving signal
on the gate line in the second panel and the voltage signal on
the data line in the second panel change synchronously with
the touch driving signal on a touch driving line of the first
panel, so as to reduce the influence of the voltage change on
the second panel on the touch operation of the first panel.

During the implementation, the second voltage signal and
the third voltage signal may be, but not limited to, direct
current voltage signals.

As shown in FIG. 11, in the touch stage T0, the touch
driving signal TP on the touch driving line in the first panel
is a square wave signal, and at this time, the gate driving
signal on the gate line in the second panel and the voltage
signal on the data line in the second panel change synchro-
nously with TP. In FIG. 11, merely the gate driving signal on
the N gate line GN and the voltage signal on the data line
DO are shown. In actual use, in the touch stage T0, gate
driving signals on the other gate lines in the second panel
may be, but not limited to, the same as the gate driving signal
on GN, and voltage signals on the other data lines in the
second panel may be, but not limited to, the same as the
voltage signal on DO.

For example, in the touch stage T0, a potential of TP may
be, but not limited to, switched between 4V and 0V, a
potential of GN may be, but not limited to, switched between
6V and 2V, and a potential of D0 may be, but not limited to,
switched between -4V and -8V.

In the embodiments of the present disclosure, the control
circuitry is further configured to control the first panel to be
started and control the second panel to be started after the
first panel has been started when the double-layer panel is
started.

During the implementation, the double-layer panel is
started in a time-division manner, i.e., the first panel is
started before the second panel. When the double-layer
panel is started, the first panel performs reference value
calibration. When the second panel has been started, the first
panel is interfered, and thereby the reference value calibra-
tion of the first panel is not accurate. In this regard, when the
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double-layer panel is started, the control circuitry controls to
start the first panel, and start the second panel after the first
panel has been started.

The present disclosure further provides in some embodi-
ments a driving control method for the above-mentioned
driving control module, including controlling, by the control
circuitry, the touch stage of the first panel to be arranged
within the spacing stage of the second panel. The spacing
stage includes at least one of the scanning blank stage, the
frame start time of the image display time period, and the
frame end time of the image display time period.

In the embodiments of the present disclosure, the scan-
ning blank stage includes an inter-frame blank time period
and an intra-frame blank time period. The inter-frame blank
time period refers to a blank time period between display
time periods of two images. The intra-frame blank time
period refers to a blank time period between two adjacent
display stages when at least two display stages are arranged
within the image display time period. The second panel does
not perform display driving during the inter-frame blank
time period and the intra-frame blank time period.

In the embodiments of the present disclosure, the frame
start time of the image display time period refers to a time
where first M gate lines are enabled in the image display
time period, where M is a positive integer. The frame end
time of the image display time period refers to a time where
last M gate lines are enabled in the image display time
period.

In the embodiments of the present disclosure, a ratio of
the time where the M gate lines are enabled to the image
display time period is, but not limited to, less than or equal
to 0.05.

According to the driving control method in the embodi-
ments of the present disclosure, the driving control module
controls the touch stage of the first panel to be arranged
within the spacing stage of the second panel, so that when
the first panel performs the touch detection, the second panel
stops display driving, so as to prevent the second panel from
adversely affecting the touch detection accuracy of the first
panel due to the capacitance. Alternatively, the control
circuitry controls the second panel to be about to end the
display driving when the first panel starts to perform the
touch detection. Alternatively, the control circuitry controls
the second panel to just start the display driving when the
first panel ends the touch detection, i.e., the touch stage at
least partially coincides with the frame start time of the
second panel or the frame end time of the second panel, so
as to prevent the second panel from adversely affecting the
touch detection accuracy of the first panel due to the
capacitance.

In a possible embodiment of the present disclosure, the
spacing stage includes the scanning blank stage, the scan-
ning blank stage includes the inter-frame blank time period,
and the driving control method further includes controlling,
by the control circuitry, the first panel to perform the touch
detection in the touch stage in the inter-frame blank time
period of the first panel, and controlling the inter-frame
blank time period of the first panel to at least partially
overlap the inter-frame blank time period of the second
panel.

During the implementation, the first panel performs the
touch detection in the touch stage in the inter-frame blank
time period, and the inter-frame blank time period of the first
panel at least partially overlaps the inter-frame blank time
period of the second panel, i.e., the inter-frame blank time
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period of the first panel coincides with the inter-frame blank
time period of the second panel, or a time interval between
the time periods is short.

In a possible embodiment of the present disclosure, the
driving control method further includes controlling, by the
control circuitry, the refresh rate of the first panel to be the
same as the refresh rate of the second panel, and controlling
the frame synchronization between the first panel and the
second panel, so as to enable the touch stage of the first panel
to at least partially overlap the inter-frame blank time period
of the second panel or provide a short time interval between
the touch stage and the inter-frame blank time period of the
second panel.

For example, the refresh rate of the first panel and the
refresh rate of the second panel may both be, but not limited
to, 60 Hz, and the touch frequency of the first panel may be,
but not limited to, 60 Hz.

In the embodiments of the present disclosure, for the
frame synchronization between the first panel and the sec-
ond panel, the inter-frame blank time period of the first panel
coincides with, but not limited to, the inter-frame blank time
period of the second panel, or the time interval between the
inter-frame blank time period of the first panel and the
inter-frame blank time period of the second panel is, but not
limited to, less than a predetermined time.

In a possible embodiment of the present disclosure, the
driving control method further includes controlling, by the
control circuitry, the second panel to stop display driving
when the first panel performs the touch detection.

In the embodiments of the present disclosure, the control
circuitry controls the second panel to stop the display
driving when the first panel performs the touch detection, so
as to control the second panel to stop the display driving
when the first panel performs the touch detection, thereby to
prevent the second panel from adversely affecting the touch
detection accuracy of the first panel due to the capacitance.

In a possible embodiment of the present disclosure, the
driving control method further includes controlling, by the
control circuitry, the second panel to continue displaying a
current image when the first panel performs the touch
detection and controlling, by the control circuitry, to con-
tinue scanning the second panel from a gate line to be
scanned in the second panel when the first panel enters a
display stage, and the gate line to be scanned is a gate line
after a last scanned gate line in the second panel before the
first panel performs the touch detection.

When the first panel performs the touch detection, the
second panel continues to display the current image, and
when the first panel enters the display stage from a touch
detection state, the control circuitry controls the second
panel to continue performing the display driving and con-
trols to continue performing the gate driving scanning
operation from the gate line to be scanned in the second
panel, so as to improve the display effect of the second
panel. In a possible embodiment of the present disclosure,
the driving control method further includes controlling, by
the control circuitry, the first panel to perform the touch
detection in the inter-frame blank time period between a
display time period of two images.

In the embodiments of the present disclosure, in the
inter-frame blank time period, the control circuitry controls
the first panel to perform the touch detection and controls the
second panel to stop performing the display driving, so as to
prevent the second panel from adversely affecting the touch
detection accuracy of the first panel.

In the embodiments of the present disclosure, the driving
control method further includes controlling, by the control
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circuitry, the first panel and the second panel to be in the
inter-frame blank time period at the same time.

During the implementation, the control circuitry may
control the first panel and the second panel to be in the
inter-frame blank time period at the same time, so that the
second panel does not perform any display driving operation
in the inter-frame blank time period. At this time, the first
panel may be controlled by the control circuitry to perform
the touch detection in the inter-frame blank time period. In
this way, it is able to improve the touch detection accuracy
of the first panel without affecting the display effect of the
second panel even if a driving IC has no display mainte-
nance function.

In a possible embodiment of the present disclosure, the
control circuitry includes a first driving control sub-circuitry,
a control sub-circuitry and a second driving control sub-
circuitry. As shown in FIG. 12, the driving control method
includes the following steps.

S1: outputting, by the first driving control sub-circuitry,
the touch indication signal in accordance with the touch state
of the first panel.

S2: receiving, by the control sub-circuitry, the touch
indication signal, providing, by the control sub-circuitry, the
driving stop control signal to the second driving control
sub-circuitry when the touch indication signal indicates the
first panel to enter the touch stage, and providing, by the
control sub-circuitry, a driving control signal to the second
driving control sub-circuitry when the touch indication
signal indicates the first panel to enter the display stage.

S3: controlling, by the second driving control sub-cir-
cuitry, to stop scanning all the gate lines in the second panel
in response to the received driving stop control signal,
recording a serial number N of a last scanned gate line in the
second panel before the driving stop control signal is
received, and controlling, by the second driving control
sub-circuitry, to continue scanning from an (N+1)* gate line
in the second panel in response to the driving control signal,
where N is a positive integer.

According to the driving control method in the embodi-
ments of the present disclosure, the first driving control
sub-circuitry outputs the touch indication signal in accor-
dance with the touch state, and the control sub-circuitry
provides the driving stop control signal or the driving
control signal to the second driving control sub-circuitry in
accordance with the touch indication signal. The second
driving control sub-circuitry receives the driving stop con-
trol signal or the driving control signal, controls all the gate
lines in the second panel to be disabled and records the serial
number N in response to the driving stop control signal. The
second driving sub-circuitry controls to continue scanning
from the (N+1)" gate line in the second panel in response to
the driving control signal. According to the driving control
module in the embodiments of the present disclosure, it is
able to reduce the influence of the second panel on the touch
accuracy of the first panel.

In a possible embodiment of the present disclosure, the
driving control method further includes detecting, by the
first driving control sub-circuitry, the touch state of the first
panel continuously after the first panel has been started.

In actual use, after the first panel has been started, the first
driving control sub-circuitry may continuously detect the
touch state of the first panel, so as to control the gate
scanning operation of the second panel in real time in
accordance with the touch state, thereby to improve the
touch detection accuracy of the first panel.

During the implementation, the controlling, by the second
driving control sub-circuitry, to stop scanning all the gate
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lines in the second panel in response to the driving stop
control signal includes, in response to the driving stop
control signal, controlling, by the second driving control
sub-circuitry, to provide a first voltage signal to all the gate
lines in the second panel to control to stop scanning all the
gate lines, and control to stop providing a data voltage to all
data lines in the second panel.

In actual use, after receiving the driving stop control
signal, the second driving control sub-circuitry may control
to provide a first voltage signal to the gate lines in the second
panel, and control to stop providing the data voltage to all
the data lines in the second panel, so as to reduce the
influence on the touch detection operation of the first panel.

During the implementation, the first voltage signal may be
a direct current voltage signal. When the first voltage signal
provided to the gate lines in the second panel is a direct
current voltage signal, it is able to prevent the occurrence of
a voltage fluctuation, thereby to prevent the touch detection
operation of the first panel from being adversely affected.

During the implementation, the controlling, by the second
driving control sub-circuitry, to stop scanning all the gate
lines in the second panel in response to the driving stop
control signal includes, in response to the driving stop
control signal, controlling, by the second driving control
sub-circuitry, to provide a predetermined gate driving signal
to all the gate lines in the second panel, and controlling to
provide a predetermined voltage signal to all data lines in the
second panel. The predetermined gate driving signal is a
signal generated through superposing a second voltage sig-
nal on the touch driving signal, the predetermined voltage
signal is a signal generated through superposing a third
voltage signal on the touch driving signal, and the touch
driving signal is a signal on a touch driving line in the first
panel when the first panel is in the touch state.

In a possible embodiment of the present disclosure, when
the driving stop control signal has been received (i.e., when
the first panel is in the touch stage), the gate driving signal
on the gate line in the second panel and the voltage signal on
the data line in the second panel change synchronously with
the touch driving signal on a touch driving line of the first
panel, so as to reduce the influence of the voltage change on
the second panel on the touch operation of the first panel.

In the embodiments of the present disclosure, the second
voltage signal and the third voltage signal may be, but not
limited to, direct current voltage signals.

In a possible embodiment of the present disclosure, the
second voltage signal and the third voltage signal are direct
current voltage signals.

In the embodiments of the present disclosure, the driving
control method further includes controlling, by the control
circuitry, the first panel to be started and control the second
panel to be started after the first panel has been started when
the double-layer panel is started.

During the implementation, the double-layer panel is
started in a time-division manner, i.e., the first panel is
started before the second panel. When the double-layer
panel is started, the first panel performs reference value
calibration. When the second panel has been started, the first
panel is interfered, and thereby the reference value calibra-
tion of the first panel is not accurate. In this regard, when the
double-layer panel is started, the control circuitry controls to
start the first panel, and start the second panel after the first
panel has been started.

The present disclosure further provides in some embodi-
ments a double-layer panel including the above-mentioned
driving control module.
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In the embodiments of the present disclosure, the double-
layer panel may be applied to a vehicle-mounted display
device.

In the embodiments of the present disclosure, the first
panel may be, but not limited to, a Low Temperature
Polysilicon (LTPS) TDDI panel, and the second panel may
be, but not limited to, an amorphous silicon (a-Si) mono
display panel (the mono display panel is a display panel
without a color film substrate).

In the embodiments of the present disclosure, both the
first panel and the second panel are, but not limited to, liquid
crystal display panels.

During the implementation, the driving control module
may be integrated in a Field Programmable Gate Array
(FPGA) chip.

As shown in FIG. 13, the double-layer panel in the
embodiments of the present disclosure includes a driving
control module integrated in an FPGA chip 70, a first panel
71, and a second panel 72. During the operation of the
double-layer panel in the embodiments of the present dis-
closure, the FPGA chip 70 receives image information and
provides processed image information to the first panel 71
and the second panel 72. The driving control module in the
FPGA chip 70 detects a touch state of the first panel, and
provides a driving control signal or a driving stop control
signal to the second panel 72 in accordance with the touch
state, so as to control the second panel 72 to perform display
driving or stop display driving.

The present disclosure further provides in some embodi-
ments a display device including the above-mentioned
double-layer panel.

The display device may be any product or member having
a display function, such as a vehicle-mounted display
device, a mobile phone, a tablet computer, a television, a
monitor, a laptop computer, a digital photo frame, or a
navigator.

The above embodiments are for illustrative purposes only,
it should be appreciated that, a person skilled in the art may
make further modifications and improvements without
departing from the spirit of the present disclosure, and these
modifications and improvements shall also fall within the
scope of the present disclosure.

The invention claimed is:

1. A driving control module for a double-layer panel,
wherein the double-layer panel comprises a first panel and a
second panel, the first panel is a touch display panel, the
second panel is a display panel, and the driving control
module comprises a control circuitry, wherein the control
circuitry is electrically coupled to the first panel and the
second panel, and configured to control a touch stage of the
first panel to be arranged within a spacing stage of the
second panel, the first panel is configured to perform touch
detection in the touch stage, and the spacing stage comprises
at least one of a scanning blank stage, a frame start time of
an image display time period, and a frame end time of the
image display time period;

wherein the spacing stage comprises the scanning blank

stage, the scanning blank stage comprises an inter-
frame blank time period, and the control circuitry is
configured to control the first panel to perform the
touch detection in the touch stage in an inter-frame
blank time period of the first panel and control the
inter-frame blank time period of the first panel to at
least partially overlap the inter-frame blank time period
of the second panel;
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wherein the control circuitry is configured to control a
refresh rate of the first panel to be the same as a refresh
rate of the second panel, and control frame synchroni-
zation between the first panel and the second panel;

wherein the control circuitry is specifically configured to
control a time interval between a scanning start time of
the first panel and a scanning start time of the second
panel to be less than or equal to a first error time, and
the spacing stage comprises the frame start time of the
image display time period or the frame end time of the
image display time period.

2. The driving control module according to claim 1,
wherein the control circuitry is specifically configured to
control the inter-frame blank time period of the first panel to
coincide with the inter-frame blank time period of the
second panel, so as to enable the touch stage of the first panel
to be arranged within the inter-frame blank time period of
the second panel.

3. The driving control module according to claim 1,
wherein a ratio of the first error time to the image display
time period is less than or equal to 0.05.

4. The driving control module according to claim 1,
wherein a ratio of a duration of the touch stage to a duration
of the inter-frame blank time period is greater than or equal
to 0.2 and less than or equal to 0.6, the touch stage is
arranged within the inter-frame blank time period of the first
panel, and a ratio of a time difference between a start time
of the touch stage and a start time of the inter-frame blank
time period to the duration of the inter-frame blank time
period is less than or equal to 0.4.

5. The driving control module according to claim 1,
wherein the control circuitry is specifically configured to
control the second panel to stop display driving when the
first panel performs the touch detection.

6. The driving control module according to claim 5,
wherein t the control circuitry is further configured to
control the second panel to continue displaying a current
image when the first panel performs the touch detection and
control to continue scanning the second panel from a gate
line to be scanned in the second panel when the first panel
enters a display stage, and the gate line to be scanned is a
gate line next to a last scanned gate line in the second panel
before the first panel performs the touch detection.

7. The driving control module according to claim 5,
wherein the control circuitry comprises a first driving con-
trol sub-circuitry, a control sub-circuitry and a second driv-
ing control sub-circuitry;

the first driving control sub-circuitry is electrically
coupled to the first panel and configured to output a
touch indication signal in accordance with a touch state
of the first panel;

the control sub-circuitry is electrically coupled to the first
driving control sub-circuitry and the second driving
control sub-circuitry, and configured to receive the
touch indication signal, provide a driving stop control
signal to the second driving control sub-circuitry when
the touch indication signal indicates the first panel to
enter the touch stage, and provide a driving control
signal to the second driving control sub-circuitry when
the touch indication signal indicates the first panel to
enter the display stage; and

the second driving control sub-circuitry is electrically
coupled to the second panel, and configured to control
to stop scanning all gate lines in the second panel in
response to the received driving stop control signal,
record a serial number N of the last scanned gate line
in the second panel before the reception of the driving
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stop control signal, and control to continue scanning
from an (N+1)” gate line in the second panel in
response to the driving control signal, where N is a
positive integer.

8. The driving control module according to claim 7,
wherein the second driving control sub-circuitry is specifi-
cally configured to, in response to the driving stop control
signal, control to provide a first voltage signal to all the gate
lines in the second panel to control to stop scanning all the
gate lines, and control to stop providing a data voltage to all
data lines in the second panel.

9. The driving control module according to claim 8,
wherein the first voltage signal is a direct current voltage
signal.

10. The driving control module according to claim 7,
wherein the second driving control sub-circuitry is specifi-
cally configured to, in response to the driving stop control
signal, control to provide a predetermined gate driving
signal to all the gate lines in the second panel, and control
to provide a predetermined voltage signal to all data lines in
the second panel, the predetermined gate driving signal is a
signal generated through superposing a second voltage sig-
nal on the touch driving signal, the predetermined voltage
signal is a signal generated through superposing a third
voltage signal on the touch driving signal, and the touch
driving signal is a signal on a touch driving line in the first
panel when the first panel is in the touch state.

11. The driving control module according to claim 10,
wherein the second voltage signal and the third voltage
signal are direct current voltage signals.

12. The driving control module according to claim 7,
wherein the first driving control sub-circuitry is specifically
configured to continuously detect the touch state of the first
panel after the first panel has been started.

13. The driving control module according to claim 1,
wherein the control circuitry is further configured to control
the first panel to be started and control the second panel to
be started after the first panel has been started when the
double-layer panel is started.
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14. A driving control method for the driving control
module according to claim 1, comprising controlling, by the
control circuitry, the touch stage of the first panel to be
arranged within the spacing stage of the second panel,
wherein the spacing stage comprises at least one of the
scanning blank stage, the frame start time of the image
display time period, and the frame end time of the image
display time period.

15. The driving control method according to claim 14,
wherein the spacing stage comprises the scanning blank
stage, the scanning blank stage comprises the inter-frame
blank time period, and the driving control method further
comprises controlling, by the control circuitry, the first panel
to perform the touch detection in the touch stage in the
inter-frame blank time period of the first panel, and control-
ling the inter-frame blank time period of the first panel to at
least partially overlap the inter-frame blank time period of
the second panel;

wherein the driving control method further comprises

controlling, by the control circuitry, the refresh rate of
the first panel to be the same as the refresh rate of the
second panel, and controlling the frame synchroniza-
tion between the first panel and the second panel.

16. The driving control method according to claim 14,
further comprising controlling, by the control circuitry, the
second panel to stop display driving when the first panel
performs the touch detection;

wherein the driving control method further comprises

controlling, by the control circuitry, the second panel to
continue displaying a current image when the first
panel performs the touch detection and controlling, by
the control circuitry, to continue scanning the second
panel from a gate line to be scanned in the second panel
when the first panel enters a display stage, wherein the
gate line to be scanned is a gate line after a last scanned
gate line in the second panel before the first panel
performs the touch detection.

17. A double-layer panel, comprising the driving control
module according to claim 1.
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